Ginsenoside Rc modulates Akt/FoxO1 pathways and suppresses oxidative stress.
Ginsenoside Rc (Rc), a protopanaxadiol type ginsenoside, is the active component mainly responsible for the therapeutic and pharmacologic properties of ginseng, which are derived from its suppression of superoxide-induced free radicals. Forkhead box O (FoxO1) regulates various genes involved in cellular metabolism related to cell death and response to oxidative stress, and Rc is known to prevent FoxO1 phosphorylation by activation of PI3K/Akt and subsequent inhibition of AMP-activated protein kinase (AMPK) in cells exposed to tert-butylhydroperoxide (t-BHP). In the current study, we attempted the mechanism of increased catalase expression by Rc through inhibition of FoxO1 activation resulting from t-BHP-induced production of reactive species (RS). We found that overexpression of catalase induced by Rc resulted in suppression of RS production in kidney human embryo kidney 293T cells (HEK293T) cells, and that oxidative stress induced activation of PI3K/Akt and inhibition of the AMPK pathway and FoxO1 phosphorylation, leading to down-regulation of catalase, a FoxO1-targeting gene. In addition, treatment of HEK293T cells with Rc resulted in cAMP-response element-binding protein (CREB)-binding protein (CBP) regulated FoxO1 acetylation. Our results suggest that Rc modulates FoxO1 phosphorylation through activation of PI3K/Akt and inhibition of AMPK and FoxO1 acetylation through interaction with CBP and SIRT1, and that this leads to upregulation of catalase under conditions of oxidative stress.